The purpose of the present study was to examine the severity of suicidal ideation of the older adults according to the amount of involvement in grandchild care. Data for this research were drawn from a cross-sectional study conducted on community-dwelling adults aged 65 years or older. The 922 participants were divided into three groups according to their involvement in grandchild care: 18.5% had provided daily care, 12.4% had provided occasional care, and 69.1% had never cared for their grandchildren. ANCOVA analysis showed that the scores for depression was significantly lower in the group which took care of their grandchildren occasionally compared to the other two groups. The scores for suicidal ideation was significantly higher in the group which had never taken care of their grandchildren compared to the other two groups. Current study suggests that grandparenting may have a positive effect on suicidal ideation of the older adults.
INTRODUCTION
Due to increasing life expectancy and growing length of shared lifespan across multiple generations, grandparenting has become a very important matter in the aging population. While grandparents providing care for their grandchildren are increasing, reasons and patterns of grandparenting vary across cultural and ethnic backgrounds. In the United States, grandparents caring for grandchildren usually refer to custodial grandparents taking care of their grandchildren due to their dysfunctional adult children, associated with substance abuse, child abuse and neglect, intimate partner violence, parental incarceration, and etc. 1 In Europe, most grandparents provide care for their grandchildren complementary to parental care with no legal responsibilities for their grandchildren. 2 In China, grandparents caring for grandchildren have been influenced by the one-child policy and the dramatic increase in urban migration. 3 In South Korea, increasing num- ber of mothers in full-time employment is the major cause of grandparents involved in grandchild care. It has been reported that Korean grandmothers were mostly providing care for their working daughter's children. 4 While grandparents caring for their grandchildren could be beneficial for the parents, the children, and the society, these benefits may come at the cost of grandparent's well-being. A large literature suggests the possible risks of grandchild care, especially custodial care, on elder's mental and physical health. Grandparents providing extensive grandchild care may suffer from depression, isolation, disruption of social activities, declines in self-rated health, alternations in family relationships, increased level of stress, and financial difficulties. 1, 5, 6 On the contrary, recent studies revealing evidence of the possible positive impact of grandchild care on elder's health are also increasing, especially those who do not provide extensive or primary grandchild care. Grandparenting have been related to less depression and loneliness, as well as better cognitive function. 7, 8 The purpose of the present study was to evaluate the prevalence of grandparents providing grandchild care in a South Korean population and examine the severity of depression and suicidal ideation of the older adults according to the amount of involvement in grandchild care.
METHODS

Subjects
Data for this research were drawn from the communitybased cross-sectional study conducted by Bucheon Mental Health Welfare Center and Soonchunhyang University Hospital Bucheon. The target population was community-dwelling adults aged 65 years or older living in Bucheon, a city in South Korea. People who visited the public facilities in Bucheon between October and December 2017 were enrolled in the study. Informed consent was obtained from all participants. The study was approved by the Institutional Review Board (IRB) of Soonchunhyang University Hospital Bucheon (2017-10-009). For this research, participants without any grandchildren were excluded from the analysis.
Measurements
Through face-to-face interviews, information on the participants' age, gender, marital status, education level, economic status, and living arrangement were collected. Suicidal ideation was asked with the question "Do you think about committing suicide?" 5-point Likert scale was used which 0 was "Never" and 4 was "Always. "
Participants were asked whether they had cared for their grandchildren. Participants were categorized into three groups according to the amount of involvement in grandchild care: "daily, " "occasionally, " and "never. " "Occasionally" was defined as more than once a month on a regular basis.
Short form of Geriatric Depression Scale (SGDS), a 15-item questionnaire, was used to measure the severity of depressive symptom of the participants. 9 The Korean version has been validated, 10 and 8 was suggested as the optimal cut-off score for screening elderly depression.
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Statistical analysis
Participants were categorized into three groups according to the amount of involvement in grandchild care. The sociodemographic variables between the three groups were compared by χ 2 -test and analysis of variance (ANOVA). To analyze the level of depression and suicidal ideation according to the groups, analysis of covariance (ANCOVA) with post-hoc analysis was used, with adjustment for age, gender, marital status, education level, economic status, and living arrangement. The depression score was also adjusted in the analysis for suicidal ideation of the groups. All statistical analyses were performed using SPSS version 20 and statistical significance was set at p<0.05.
RESULTS
Among the 922 participants with grandchildren, 171 (18.5%) reported that they had cared for their grandchildren daily. 114 (12.4%) reported that they had cared for their grandchildren care occasionally, and 637 (69.1%) had never taken care of their grandchildren. Table 1 shows the characteristics of the three groups. Posthoc Bonferroni comparisons showed that the groups showed significant differences in age, gender, marital status, education level, economic status, and living arrangement. Participants were oldest in the group which had never taken care of their grandchildren and youngest in the group which provided occasional care. The group which didn't provide grandchild care had higher percentage of participants with lower education level and poorer economic status than the other two groups. Percentage of participants who were separated/divorced or widowed, and those who were living alone were also higher compared to the other groups.
After adjusting for sociodemographic variables including age, gender, marital status, education level, economic status, and living arrangement, the ANCOVA analysis showed that the scores for depression was significantly lower in the group which took care of their grandchildren occasionally compared to the other two groups. After adjusting for sociodemographic variables and the depression score, the ANCOVA analysis showed that scores for suicidal ideation was significantly higher in the group which had never taken care of their grandchildren compared to the other two groups (Figure 1 ).
DISCUSSION
In this study, 30.9% of the participants cared for their grandchildren, in which 18.5% were providing daily care and 12.4% were providing occasional care. In a longitudinal study from 2006 to 2012 in Korea, among 1,948 grandmothers, 11.9% had cared for their grandchildren. 12 In a 2012 study, 13% of the grandparents participated in grandchild care and contributed an average of 52 hours per week to grandchild care. 4 The relatively higher prevalence rate of grandparents providing grandchild care in this study could be because the participants are all from an urban area. Also, it could reflect the fact that the number of caregiving grandparents are continuously increasing for the past few years. The maternal employment may be increasing, whereas public support for child care is still minimal in the Korean society. The result that participants were oldest in the group which had never taken care of their grandchildren also supports the fact that more grandparents are involved in grandchild care in recent years.
In demographic factors, the proportion of female was larg-est in those who took daily care of their grandchildren which would imply that grandmothers are more involved in grandchild care compared to grandfathers. Participants who had never taken care of their grandchildren had a more tendency to be undereducated, economically poor, divorced and to live alone. Providing care for their grandchildren is a very burdensome task and those who are more in a stable and fair circumstances could have had enough energy to spare for their grandchildren. Participants who provided grandchild care occasionally had the lowest scores for depression compared to those who provided grandchild care daily and those who did not provide grandchild care. Our findings were consistent with the previous studies that grandparents providing occasional childcare are more likely to report better physical and psychological health, and higher quality of life compared to grandparents with primary care responsibility for a grandchild or those not involved in childcare at all. Grandparents providing grandchild care may benefit from the emotional rewards and gratification, reinforcing meaning in later life. 13, 14 It could be assumed that providing care for their grandchildren may have a positive impact on the depressive symptoms of the older adults, only to the extent which does not become demanding and exceed one' s physical and psychological capacity. Scores for suicidal ideation were higher in the participants who had not been involved in grandchild care than those who had been involved in grandchild care. According to the interpersonal-psychological theory of suicide, thwarted belongingness and perceived burdensomeness play a great role in one's desire to die by suicide. 15, 16 Thwarted belongingness includes lack of social connectedness and loneliness, which have been reported to be contributors to higher level of suicidal ideation in older adults. 17 By taking care of their grandchildren, older individuals can maintain a closer relationship with their adult children and grandchildren, feeling more connected and less lonely. Perceived burdensomeness is the belief that one is a burden to his or her loved ones and that one's death would be worth more than one' s life to others. 18 Older individuals caring for their grandchildren may feel a sense of usefulness, competence, and self-worthy since they are contributing greatly to the family. Those providing daily care could be under a lot of stress, resulting in more depressive symptoms, but their significant role and presence in the family could prevent them from feeling worthless and developing suicidal ideation.
This study has several limitations. First, causal relationship cannot be inferred due to its cross-sectional design. Second, the characteristics and intensity of the participants' involvement in grandchild care were not thoroughly evaluated. Third, physical health status, which is a very important factor affecting depression and suicidal ideation of the older adults, was not considered. Fourth, the results relied on self-reports.
Despite these limitations, to our knowledge, this is the first study that has investigated the association of grandchild care and suicidal ideation of the older adults. Future studies should adopt longitudinal analysis to increase our understanding of the impact of grandchild care on the suicidal ideation of the older adults, considering important factors such as physical health, reason for providing care, tasks and activities performed, presence of financial compensation and more.
